. Structures of the ammonium salt and the hydrogen bond donor. Raman spectra of EG in EG-water binary solutions with varying mixing volume ratios are shown in Figure S2 . Figures S3A-C show the spectra of the binary solutions, which includes all the peaks related to the C-C-O bending, C-C stretching and CH 2 CH 2 -O stretching modes, respectively. 1 In general, the assigned peaks are shifted towards lower wavenumbers in the spectra of the mixtures with increasing water fraction. Presumably, the frequency changes are induced by the formation of hydrogen bonds between the EG oxygen atom and a water hydrogen atom rather than by self-association of the EG molecules. The hydrogen bonds formed result in a reduction of the electronegativity of the EG oxygen atom, which is accompanied by a bond elongation and a decrease of the force constant of the corresponding bonds. 2 Finally, this leads to a red shift of the assigned frequencies ( Figures S3A-C) .
Page S4 of S7 Figure S4 . The two peaks around 2882 and 2945 cm -1 refer to the symmetric and asymmetric CH 2 stretching vibrations in EG molecules, respectively. 3 The symmetric and asymmetric stretching of EG are sensitive to the molecular structure and ambient conditions. An interesting result that can be extracted from Figure S4A is the blue-shift of the symmetric and antisymmetric stretching modes with increasing water concentration. The observed blueshifts of the (CH 2 ) sym and (CH 2 ) asym upon dilution indicate that water weakens the H-bonding associations between EG molecules. 4 Furthermore, the area ratio between the two Raman peaks, A asymCH2 /A symCH2 , reflects qualitatively the structural change of EG molecules induced by interaction with surroundings. An increase in the ratio with addition of water ( Figure S4B) can be qualitatively related to the strengthening of interaction between EG and water in the solution. 5, 6 Page S5 of S7 
